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[0 0 16] 
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S^il(Z>£j&#i£lCo^T&i, Jeffery Hoffstein, Jil 
1 Pipher, and Joseph H. Silverman, fN 
TRU: A ring based public key cryptos 
ystemj, Lecture Notes in Computer Sc 
ience, 1423, pp. 267-288, Springer-Ve 
rlag, 1 9 9 8. IZfth <«B^e>*lTV^<Z>T*, 3 3 18935: 

[0 0 3 4] 

NTRUHT^jSte, Hffli/XfA/^^-^, N, P, q£*£o 0 JlfB^ 
j&&C&> i/^fAA°7^-^ ©Mil LT» (N, p, q) = (107, 3, 64 
K (N, p, q) = (1 6 7, 3, 128), (N, p, q) = ( 5 0 3, 3 
, 2 5 6) (D3^>(Dffltfmif e>*lTVx£ 0 
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(X " 4 + X " 2 + 1 ) X (X A 3+X) 

= X * 7 + 2 • X " 5 + 2 • X " 3 + X 

=X" 2X1+2 • 1 + 2 • X * 3 + X 

= 2 • X * 3 +X " 2 +X+ 2 
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^9*-*N#N= 1 6 7<Dm&. d = 18T*«. tft*)^, 181© 
W1T'S)»J, )il>Ol8l©W-lt'fey, 131 (= 1 6 7 - 3 6) I 

[0 0 4 0] 

^7;^UXAD^ibt, ^:£#5U£m' =D (c, f) ££#c-r£ 0 r 
3t% D (c, f) NTRUBf#^^;©^#T;i/rJU XADiC, m^Jtg-m 

dr u x a d (c -d v^T tt_hia^i^{ci¥ b < a*'* e> tir £ y , rrt ttsiw & 

[0 0 4 1 ] 

lefts, r®ii:&afX7-tf384t5i:vO. tt-*x9-tt, SUR#Jg5£r 

, ¥^M^m, ^gsat#^h, m&m&m^f <Dm&&t>mz& u, ?§£-r 

miMg*(Z>#^5S; (p • rXg + fXm) ©fiMR<Z>ft*<- q/2fr*> q/2©|Sf 
ttS^ttSMEfcl&nT^JSfe^tf* JlfB^mtC^tlli, N=16 7©i^ d = 
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(mm&mm i ) 

io^si![©ffiigsi2 0a, 120 b, i 2 o c nfribM&tzn, mmmm 

1 10t^i^fil2 0a, 120 b, 1 2 0 c ilSIf S&l 3 0 
[0 0 4 3] 

^T(c aiMsg*i i cnzmm<D$:mmw<Do*>3:mmwi 20 a tm^itm. 

[0 0 4 4] 

kHb^»i 1 o&, m2iz7x~? £?iz y ^Aij^i 1 1> rt^*-zmmm 
1 1 2, vgp 1 1 3, A^^-zwmm 114, su&£j&3p 115, Bf-^-fk 

BPl 1 6, SHtSPl 1 7MiIlfSlll 1 8^f,M$tl5o 
[0 0 4 5 ] 

¥^A^§Pl 1 lte, UA#£4x£¥£#^m$:Rir-5H[;gpi 1 6tcffi 

[0 0 4 6] 

/\°^*-#!B'i:g|5 1 1 2l±, 0 3 tC^f J^IC, ^MiSfil 2 0 a(D@^#-^ 
I Da, ^P^#^h a&t>*S[Jfc/^*-# d a £, -SBOf-^DTa= ( 
I Da, ha, da) hLTfB'liLT^e (SMgl 20 b, 1 20clCo^ 
TtjfsI^tCDT b = (IDb, hb, db), DTc=(IDc, he, dc) 
fctBltLTV^) . rrt% ftSt^;*-* d ate, Bf^fbBf tc/B ^SgUR#^ 

daOSlitt, da=18i:t§. 
[0 0 4 7] 

# y'gp i i 3 -amzmmm^zngn,. /^^-^iiwihca 
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[0 0 4 8] 

A^*-*fflffl®l 1 4 te, ^>fY^l 13^P)^riff$:^ofc6, /I 
^*-#taiM 1 1 2 izmmZftttlW*^ * - Z d a(Z)M£ 1 Toff #(J 3 1±3 
(SJfcr?^*-* d b, dcCit IH^IC 1 Toi|f^$i±«)) 0 
[0 0 4 9] 

SLU^^gp 1 1 5 a, 9 * - # SB'KifP 112^^ gmmm 120a ©sli^ 

7^-^da£l»ait. fit, Sn#ffiL£SU&A°^*-# d a{Cg^£, d 
aM©^m^ 1 frod aM©flMR#- 1 fro*CDte<BflMR# 0 

il«s5SL«#^r &9>^AJC^^S„ fit, ^bfcSLIS:#^ r 
^ftgpi l 6^ffl^r-r^ 0 
[0 0 5 0] 

m^itBl 1 6tt, ^&NTRURg##^(&Bg#y;b:JUXZ*E£^bT^£ 

o 

[0 0 5 1 ] 

*SB«asi i zfrk&mmmi 2 0 a©^ig«#^h a &i*aiu slir^^ 

filSl 1 5fre>3L»#£5£r fit, HUHfcHJ 1 1 6 1*, SL»#^5£ 

TH»*SC^3(^E (m, r, ha) &£j£U £j&L£Rf #]£#^E (m, r 
, ha) $:itMgP 1 1 1 ^&±S-?2> 0 
[0 0 5 2] 

i£#3P117&, B&#:fc#^5£E (m, r, ha) fc, IfSSl 3 
SfStl 2 0 aA^ifS, 
[0 0 5 3] 

gtHfrSPl 1 8 ft, Ji-fgUl 3 0 ^/rlt^iitl 2 0 a, 120 b, 12 
0c^e>, H*##^«ffc*^B8«t#^S:M'tSii:*<-e^«. fcOfc, s 
i^f 1 2 0 a 0Bttf I D a h a ' ^filfci^ ili 

BP1 1 8li, A^^-^fHltaJ 1 1 2tC|H1t3nTV\SDT a = (I D a, ha 
, da) £, D T a ' = (IDa, ha' , da' ) lC3£*r"*-&. i^T'da' 
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SL»^9^-*<Z>*JS8^ife*»J d a* =1 8T^)5 (Sfitl2 0b, 1 
2 0c^f>Sitfei^t -etl^tt, DTb^DTb' , DTc&DTc* IC 

[0 0 5 4] 

^iz&^frmmmn 1 1 o », «TK»^*i*^fc:ifB*i38, sl^a 0 ^^- 

[0 0 5 5] 

Slfs^Si l 0©ifr#&cov%T, Bf#^ji#^S> SL8tA°^*-#3g 
*r&JI, ^IW«t35«r«31K:^rtT«9!S:ff-5. 
[0 0 5 6] 

[0 0 5 7] 

*-T, SLUt^gPl 1 5tt, A9*-*iB«8Pl 1 2^?,§fgll 2 0 a© 
SLffcA^*-* d a ?:i»ilib Uf«y/S 10 1), fit, &#ffiLfcSUR 
^^-^daicm dalOMAUT'fe'J, fro d a 1 T? 

fL«#^r srmp-^fbaji 1 e^m^-r^, (x^y^s 102). 

[0 0 5 8] 

#ctc, Bf-JHfcgpi 1 6tt, ^:£A±rgpi 1 l)^&¥i^m&^5{»J, A 

^ ^ - ^ IB'USP 1 1 2fr^^MiS«l 2 0 a<0^g|«t#^h a £^<frffiU $L 

ifc£f£g|Sl 1 5frbSLSt#^r Uf^S10 3) , fix, m 

^T)lzJV XAE $:J6l/TBi#^:#^E (m, r, ha) £f&L£ 
B&#5C#^E (m, r, ha) ^If^l 1 7 (Xf>y^S104 

) o 

[0 0 5 9] 

#ClC, j^MSPl 1 7tt, gtt#ofcHiH§-:fc#J£5£E (m, r, ha) j£{g 
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lino zftLT^mmmi 2 0 aMfbt^i^Tts Uf^^s 1 0 

5) . 

[0 0 6 0] 

[0 0 6 1] 

Sill) . 

[0 0 6 2] 

•ett, /\°^*-#«|l3l5 1 Hit A^^-^fS'UgP 1 1 2{CfB'H$tife5L 
d aCO-ffifc 1 -r-oitia^-BrT (SU£A^*-#db, dcCDf*, 
mmiC 1 Toi#;&D£-&£) , M^7t5 (*5^:/S 1 1 2) „ 
[0 0 6 3] 

[0 0 6 4] 

£ T, £t3S#r §P 1 1 8 tt> SfSfgtt 1 2 0 a , 120 b, 1 2 0 c ©V^*lfr 
fr<=>, M#^£$r£&<£lii?£i£:^'fgLfc'=>, xf'yys 1 2 2 'vJMfc^ U 
-ee>r^^4x^s$:^T-r-5 (X-^y^S 1 2 1) 0 

[0 0 6 5] 

fit, giJgffgPl 1 8tt, r?^*-#fBMSl 1 2 CfBH^tlTV^DT a 
= (ID a, ha, da) D T a ' = (IDa, ha' , da' ) (CJg$rt/ 

Tmrnzmr^z a^mmmi 2 0 afrt>&mis^m& 0 gfitnob, 1 

2 0c^f,^lti^tt, DTb£DTb' , DTc&DTc' iZ 

JgfT-r^) o ritda' li, SL^A^^-^©^JMTS)U d a' = 18T'& 
£ Ufy^S 122) a 
[0 0 6 6] 

%mmw i20a{t m 1 ic^-r <t e> sfigp 121, i&^sbim 1 2 2 
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, omitm 123, m^jcmti® 124, mu&f&m 125, mam 1 2 e 

[0 0 6 7] 

^mgpi 2 it*, ^#^«i 1 o^^ii#^i 3 o^it, mmc&m&E 

(m, r, ha) £^ff U ^# b fcBM:^^ E (m, r, ha) fc^^Hb 
£jS 1 2 3/\fflij-r& 0 
[0 0 6 8] 

M£tiB'GISP 1 2 2 SfS^S 12 0a tf>|&^#«5£ f a 5:fB« IT 

o 

[0 0 6 9] 

*g-*Htg|51 2 3 1i, Bf^HfcSBl 1 6^i-^Bt#T;i/^UXAE©5t^mT'^) 
[0 0 7 0] 

tg#Ml2 3tt, gteSPl 2 1 fr£>Hg#35C#gu£E (m, r, ha) 

mv. m^mmmmi 2 2^p 3 ^fBissi 2 0 aougsm&m&f a^m^^-t 

o f lt> «-*Htgpi2 3&, MiMSf a$:M^T, Bf#35c#^E (m 
, r, ha) iZmtm^TJV^V XAD^mVXm^^m^m' =D (E (m 
, r, ha) , fa) ££j£U b £^#£#^m' £«#:&:ffi#Bm 2 

[0 0 7 1] 

U^Hmtimi 2 4li, ^ftgPl 2 3^e>^#^#^m' fc^tfJfcU, « 
[0 0 7 2] 

0tf?£j&g|Sl 2 5t£, A^rSl 2 6 £^LTitS£j&M3M#££ttIfco£IS 
£\ NTRU^S^ISfa' &O^Wii#^h a' £#r£lC?f£f£ 
It, ^gtlH'tigP 1 2 2lClB^£*lTV^Mgt#gC:i£f a £§T7Uc£j&b£ 
f&&£§#^5£ f a ' fit, Sfifil2 0a©it#f IDat 

gffc^^^#^ha' 3 ozftvxmmmmi 1 otc^t- & 

o 
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[0 0 7 3] 

^mmm 1 20a zm.03.-if it. gmmm 2 0 an&mm&miZh a t® 
mm&mm a (DHttrnttm^-t ^mn^m^m^^K±m 1 2 6&ca^£ 

[0 0 7 4] 

a^spi 2 6&. ^as^e>A^$nfeiifi^M*^#$:ii^^Pi 251: 

[0 0 7 5] 

J£JLttC^£^g=ggl 2 0 a&. ^TiCM^^^^^a^^Mff^a^ 
[0 0 7 6] 

[0 0 7 7] 

[0 0 7 8] 

smas 1 2 1 o^iifss&i 3 o^bt, n^:$c# 

(m, r, ha) £^MU ^fl L fcm^JC^^ E (m, r, ha) I: 
fc-iHfsSPi 2 3/\m^-r-5 Uf'y^S 151) „ 
[0 0 7 9] 

?£{C. «#fCSP12 3te, SMBP 1 2 1 2>MbRir#;£#3u£E (m, r, ha) 
S:tWJ, tMtfBMSl 2 2frt>%mmmi 2 0 a<Z>^£t#9^f a 

152), fit, «-5HfcgP 123H M«t#^f a £ 
ffiV^, Bt#^C#^E (m, r, ha) tC«#T;b=TU XAD Sr«gUTl$[#X 
#^m* =D (E (m, r, ha) , fa) ££j&U 
m' Z'i§.m:&jjB 1 2 4AffiMl> Uf*;^S 15 3). 
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[0 0 8 0] 

124H ^-iHbgP 1 2 3 ^e>^#^#^m' fcgtflfc 
y, fc^X^sSm* &^«S'Sffl*LT«3l&»T , r* Uf^Sl 5 4) „ 
[0 0 8 1] 

#ClC SH^fil 2 0 a<Z>«3E«r«iaJCo^T> E 9 tc^^7 D -v - h S: 
[0 0 8 2] 

»tlf^«#12 5tt, fcbfc, A#8P1 2 6£:frUT§i?l£^lNM§# 
£S#lfco;fe<b, x-rvfS l 6 2/\fli3l£SU f^t^^ti^l^Tt 
-5 (xf>y^S 161) „ 

[0 0 8 3] 

a £*f feJC£«L f a' iCMffb Uf^S16 2) 
, gfil 1 2 0 a ©IfSf I D a i:f feft^IiM^h a ' 
3 O^ltlfitl 1 0lCSI#LTraS:^T-r-5 Uf'^S 16 3). 
[0 0 8 4] 

[0 0 8 5] 

B£#>>X^AllC;iS^T, iStfBSSfil 10«M©SiilO^ffl 

si 2 o a nm^itmrnzfts £.t&o 

[0 0 8 6] 

haMLIA7^-^d a&, f-^DTa = (IDa, ha, db) hit 
/t^j*-*|B«asi 1 2lCfB«LTV*S (^fitl 2 0 b. 120cCo^t 
t)B«ICDT b = ( I D b, hb, db), DTc=(IDc, he, d c) £ 
fa-HLT^S) „ gLifc/\°v*-# d a, db, dc(D|!]liH da = db = d 
c = 1 8T*&&„ 

[0 0 8 7] 
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THf#5C#^E (m, r, ha) £j* L feBfip^^CM* E (m, r 

, ha) Zmm&l 3 0 &fl-LT£fcgSitl 2 0 a (C^f £„ ff^t 
120attMbfe*^ftftlCttot, Bt#S:#^E (m, r, ha) £ii 
Ml3 0^btMlSH0^f,$fU S«Ufe«P#SC*^E (m, 
r, ha) S:a^lt«^#^m' £ffiij1-£o 
[0 0 8 8] 

3#-B45lc|8£f SBfrHte-^lC/S&T, ;l7^-^UMl 1 4ii, 

*SB«aP 1 1 2 tCffi«3Jtxfc£T<0SL8krt^;* d a, db, d c <ZH@& 1 "f 

[0 0 8 9] 

(m, r, ha) &£&<!s*,5l»K:MV*e>ft5fm#^r tt, fliffctf 
[0 0 9 0] 

i^lll a»^75i-*daO%Jiffida = 18lCfe^tli, iHM^fi 1 1 0 # 
&J&-t Zm^Jt^m^E (m, r, ha) it. i$i:^i^^#X^-^i^L«;V^ 
(Sflf 1 2 OttgfeUfclfc^lfc^StjSE (m, r, ha) *>e>, ¥£#^5$; 

> sluca-^*-* d atf-Bmz&*iz*;g<tez<DT-. mmmmi 10« 

-rSBf^#^E (m, r, ha) te, K«#x^-$S£«*s#:*:£ < 
S (fflll 2 0{if®lfel|^M^E (m, r, ha) 32£#^ 

[0 0 9 1 ] 
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si 2 o a zm?=L-*fi,$. mmffi®>m*fioztiz£<>). %mmmi 2 0 a © 

2 6{cA#1-£3i:#T'££o i£fB§gtti l o^^^jgff^a 

ICJ:U> 1 2©SLI£Ar7*-# d aMJJMd a' = 1 8 fC 

3gfT3*l£tf)T\ tg#X:7-#§£?ffiW^{CMU, Stf^fs^fi 1 2 0 a teUM 

en t c m m m & n o z. a # -eg z> & e> iz & z> . 

[0 0 9 2] 

jBisr^sia-rstconT, mutest®, %.z*&m&- iv^>^%<D<om 

fcifflnS-tirSJ^tCUTV**. CltUCJ:*;, 1 20a©ftS8}gH# 

^ $ n m n z> <d & m it -r & z t # t? ^ £ j: e> i c & & . 

[0 0 9 3] 

EiCMSMSf a fc^^^BSISl 2 0 atCfcV>T*K JilW 
Sig-T-StC-^tlT, ^MSM^f a&t^iWSi:, &*&C*g-5§-;c^-(£> 

fit, ffigl 2 0 a £&e>:x-lHc, gHJ8«j|||#^f a S«Vn 

£ fc£*&e>L#>, «t©H«f©fcttJCS^SIiai 2 0© 
A^JgP 1 2 6 £/M,T, jSISSjai^f&AAtSiilSffitittftSS. 

[0 0 9 4] 
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[0 0 9 5] 
[0 0 9 6] 

m £ N T R U Vt#*lrit b T S^ilT £ ftfc *) iC , ^ 2? * ^Vt 5 - * 
•e^Sn^fvyCNTi (l^i^k) £Ht#giK i (l^i^k) &JE^T 
^JiltBip-^T'Bf^fcL, ^-©BiP#^Ki (l^i^k) £NTRUBiHfT*RiHHfc 

[0 0 9 7] 

lOt, mV-A2 2 0 $fgf 2 3 0 4l^&*|fiRSn, n > > x > If -A 
2 10 t^MISe2 3 0tt>f>*-**;h 24 0 btli^S tlT U , =3 > 
f>n-;t2 1 0 tit-/l2 2 0tt^Miaj»2 5 0T*g^£*lT£U. 
-A 2 2 0 il^M^fi2 3 0fclt mt£mi&2 6 0T?f&&3ftTV*& o 
[0 0 9 8] 

3>f>yt~A2 1 0 it. CNT£n-1f j JC^f £3H##* 

LTfcV, it-;^2 2 0li, 3>f>7CNT«t§feMfi?:i- 
if j tC««-rs^#*^bTfe»J, Sfl6«2 3 0tt, CNT£*lJM 
-TSrL— »f j ^bT^5. 
[0 0 9 9] 

[0 10 0] 



2 1 



ffifI4# 2003-304 3 722 



#2002—296219 



n>f>7*-^'2 l ott, Ell 2 tc^-Ti:e>tc, n y^yvmm 2 l l , 

g|5 2 1 5, H£#^£/&g|S 2 1 6, Bf 2 1 7, iz£MS 2 1 8 fttfttXttflS 2 
1 9**£«J&3*lS. 
[0101] 

3>^>VSH'»gP2 1 ltt, ^§J:yAAa*lfe3>f>yCNTI:, 
-S^flitCKf o fcM P E G 2 f - ^ C N T i (l^i^k) £LT«*LT 

[0 10 2] 

3O0DattfIDj\ 45igB«#^h j & j -jffitf)-? 

- ^ D T j = ( I D j , hj, d j) (Uj^n) £ LTffilSbTV^. :r 

r% sa»;^-*djtt, Bt^ffci§fc/av^sLifc#^r i (l^i^k) £ 

A°7^-^d jffiUJifitt, d j = 18tt§. 
[0103] 

# -f Vgp 2 1 3 -B&tCI$rafe#&$8£U A9*-**!lffll8lS2 1 4JCA 
[0104] 

^7^-^$JOT2 14H #-fVg|S2 1 3^f,H0if|^«ofc?), A 
9 * - # ISMS 2 1 2 UI|a«3 ftfc"5=- ^ DT j ©SLff *9 * dj ( 1 ^ j 
^ n) <Z>flt£ 1 foifflllS-t!:*. 
[0 10 5] 

a»*^«P2 1 5t±, ;^7>l-*ia*»2 1 2^f,lfiE2 3 0<Z)a«^9 
d j $r^^tfii-o *LT, mfr&ht-fLWLrt*?*-* d j fCS^5£, d j 

J&saSJt^^r i (l£i£k) $:7>^(:4^t5 0 f UT, £/&Lfc£L 
«#^ri (l^i^k) £R£-5Ht|fP2 1 7^\ffl^j^S 0 
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[0 10 6] 

m^m&i&ffl 2 i 6 ^ y # Aizm^mK i a^i^k) &£/&u 
ftgP2 1 7/\aj^-r^ 0 

[0 10 7] 

B£#fl:g&2 1 7&> f «)NT RUBlf ^ORlf 7;i/df'J XAE i:, M/U£D 
[0 10 8] 

^it^#T'ii> m-^mKzm^T. ^jcmiz&mmm-^TK^vx&sym 

ZWLT. m^c = S y m (m, K) ££j&U Hi-^K£fflV^ Rf-if :£ c 
lZ&mmm^TJ\'3V X2±S y m^Ilt, tg#£m' =Sym (c, K) 

[0109] 

f®#tt3P 2 1 7 H|f-5f l^fef&SP 2 1 6^^m^mK i (lSi^k) 
M y, fW^ofeitfiKi (l^i^k) £NTRURf-5§--«-SHtl?££ <fc 3 

icBt#n#^KPi ci^i^k) {c^-re 0 i srif 

LTBt#H#^^;KP i SifcTfUSre^S. -T&fc*>, Ki = 10 0 

l o (t*y h^g) a>m&. KPi=x" 5 + x * 2i:*i>. 

[0 110] 

fit, TOi2 17lt A7^-^ffitlii2 1 2*^f§it2 3 0©^ 
ii#S^hj^MU a»4«»2 15^P,a»MSr i (l^i^k 
) fit, Rf#tt;gp 2 1 7 a»#«Sr i (l£i£k) 

mm&m&h j £M^T, IE«LfcH|p#at#^KP i (l^i^k) CNTR 
UB|^0B|f7;^UXAES:lUT, B|f MflM^EKP i = E ( 
KPi, ri, hj) (l^i^k) ££j&-r& 0 
[0 111] 
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^LT, Bf-iHtgP 2 1 7 n>^> v y§B'lilfP2 1 1 fr£>, n>f>^CNT 
i (ISiSk) fcSWBiy, MfBSiP^Ki (l^iSk) &«Ibt, =T> 
f>7CNTi (lSi^k) lC^jfiHB&#r;bdrU>CAS y m&JgLT, Bgp^ 
ft3>f>7ECi=Sym (CNTi, Ki) (l^i^k) l4UtS. 
[0 112] 

fit, RTfHbSP 2 1 7 14, Bff#fbRgF#tt#3S5£EKP i (l^i^k) £flf 
^fc3>f>^ECi (l^i^k) ZmmfflZ 1 8AffiM5. 
[0113] 

3@H3BB2i8ttu Bt^bBif#li#^EKP i (l^i^k) iiHgp^bnv-T- 
yVECi (l^i^k) £, h 2 4 0 5^btgflgt2 3 0 a 

[0 114] 

2 1 9 fti, fM2 5 0 ^^ltiif-^2 2 0^P>, ^fi^fi 2 
3 0©H^##I D j i:^0S«#^h j* (l^j^n) feStefarfctfT? 

IS2 3 0©@«#f I D j t^iiM^h j ' (l^j 
^n) &ffbfc^, H3g§f3P2 1 9ft£, / 1 i7^-^M2 1 2JCgH«S*l 
T^5f-fDTj= (IDj, hj, d j) £, D T j ' = (IDj, hj' 
, dj' ) IZMffitZ* nt'd j' ft£, SURA^;*-* d j 
d j' =1 

[0 115] 

J^±tC^^^3>5 : ->^-9--A2 1 Oft*, ^TtC3*^SBap#-fb3®fS*!£S> SLIgSC 
[0 116] 
[0 117] 

MJfC, a>f>7*-/^2 1 0CDHf#ffcii#^SlCOVNT, 014IC^t7 



2 4 



ffi§E# 2003-3043722 



#2002—296219 

[0 118] 

SL»£j£«J2 1 5 it. ^*-*SB«8P2 1 2^f>Sfilfi2 3 0©SL 

d j *mfr&h Ufv^s 201), fit, K^ffiufcassc/i 

5 * ~ * d j fc«^|J, d j fl(Z)4MRtf ltfeU, fro d j 1 T?& 

»J, fro*©te©«»#0 £*i*SL«MC3Sr i (l^i^k) &^>#Alc£ 
/*U 4«tfca»*«Sr i (l£i£k) S:lS*fti2 17A{fjAt« (* 
ff^S 2 0 2) „ 
[0 1 19] 

m ^m^mm 2 1 6 «, ^>#AtcRir#aiK i d^i^k) 

4«bfe«f^«K i (l£i£k) 5:Bf#>ft:S|S2 1 7AffiAf5 (*^>y:/S 
2 0 3) „ 

[0 12 0] 

Z&Vtm*). ^ttStofcHgr-^HK i (l^i^k) £ N T R UI«#*CB|P#'fb"e$ 
SJ:^JCB&#«#^KP i (l^i^k) \zm&l; Uf-y^S2 04) , f 
LT> 3>f>^IB«a!2 11*e>3>f>yCNTi (l^i^k) &SgJE>ffi 
U r?9*-#82«BP2 1 2^?,tiifi2 3 0©«M^hj £§c<^ffib 
, ft«£/£»2 1 5#&SL«#£5£r i (l^i^k) (X^y^S 
2 0 5). f bt, f@^HLg|5 2 1 7tt, SUR^sSr i (1 ^ i ^k) 
#^hjS:fflV^T, fEBSLfcl®#tt#^5£KP i (l^i^k) iCNTRUBf 
^^©Bff-^r;b=ruXAES:J6UT, Bt#fbSt-^lt#^EKP i =E (KP 
i , ri, hj) (l^i^k) SMt5 Uf^yS 2 0 6) „ fit, Bg 
-if ftgp 2 l 7 tt, =i>^>yfB1Sg|S2 l l fr<b, ny^yvCNTi 
k) fc^tfJ&U, fuiaiUP^fiiK i (l^i^k) 5:^Mbt, n>WCNT 

i ci^i^k) ic«ititBf#r;i/^uxAs y m^nt, Hgf^tn>^>^ 

ECi=Sym (CNTi, Ki) (l^i^k) ££*£b UfyyS20 7 
) , fit, Hg-*Hbfl£#gi#*£EKP i (l^i^k) nm^tnz/^yvE 
C i (1 £ i £k) $:^SJ2 1 8/\ffii7-T-5 (*^y^S 2 0 8) „ 
[0121] 
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mz. atMgp 2 1 8 ^M^r^m^tm^m^m^EKP i u^i^k 

) iim^t^y^yVE C i (l^i^k) $:^>^-^7h24 0l:^bTg 
fiS2 3 0A^itt^l$:,ll7t§ Uf>y^S 2 0 9) a 
[0 12 2] 

3>f>7if-A2 1 0(DUffiLrt 1 7*--Z^ffi®MK'D\^X, HI 1 5 \Z 
[0123] 

*f\ A7^-»|2 14lt ^-f TgP2 1 3 ^^^r^#$:S^^ofe 
*xy:/S 2 1 2'\ : $Q ! 3S£^U ^^T^^tiMSI^^Ti-^ (Xf7^ 
S 2 1 2) 0 

[0124] 

f UT> ;\°^*-#$llM52 14H A^*-#fB'l»2 1 2JCfH'H$tlTVx 

f>yyS2 12) „ 
[0 12 5] 

&(c, n>^>^-9--^2 l 0©^^gtJgfT^.SI{cov^T. 01 6tc^-T:7a 

[0 12 6] 

^JgffBP 2 1 9 te, fffl®l2 5 0 ^btit-^2 2O*^, 
gf 2 3 0 ©StS# I D j i:^^#^h j ' (l^j^n) £5H§L£<b 
, ^f>y^S 2 2 2Aj5li5:#b > ? *ltf«Jl«:*7'r* (^^y^S 

221) „ 

[0127] 

fit, HMM2 1 9te, Av^-^IH'»aP2 1 2lCiS'IS:£;iXT^.57 r -# 
D T j = ( I D j , h j , d j ) D T j ' = ( I D j , h j ' , d j ' ) tC 

3£«fLT*t3iS:*!F7"f S. 3it'd j' tt, ftffcA^ * - # d j ©fcJJMlT?* U 
, d j ' =1 8t'$.§ (T.'ryfS 2 2 2) a 
[0 12 8] 

i^-^2 2 0tl 017 {C^-T i: 3 {C, I D^fggP 2 2 1, HI?£$;g|S 2 2 
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2, &mmmm®2 2 3&.z$mmmmm3 2 2 4^e>«^sti«. 

[0129] 

ID5e«»2 2 1tt, ^M^®2 3 0fr£>ttflSI9Ml2 6 O^lt, ^ffiiSfi 

2 3O0it##iDj d^j^n) tt^m^rz %mLt=.mm&^ i d j 

?:ll#^^SP2 2 2(Cffii3"T^o 
[0 13 0] 

0t?S£tfcSP 2 2 2 I DSf»2 2 1 *»6HW I D j feS»*6fc, N 

, $Lf&Lf~m®mg>miX.£ s 1 zm$smmmm2 2 4icm^-rs 0 

[0131] 

^Mftl3£fllflS2 2 3te, »?f£/*8P2 2 2^e>@*#-^I D j ^4itB8«#^ 
hj' SrS^Sfc, f^ofciW I D j i:^BBH#^h j ' #M 

tai^2 5 o ^btn>f>^t-A2 i os\mm? 

[0 13 2] 

2 2 4 t±, it#^^ap 222 frbwmm&i3& f j * irs 

il, S»JSofe»««MSf j' «ISia^2 6 0 ^/MTfiif 2 3 0 
[0133] 

^_htC3*^fefi|-9— /X2 2 0£>i&fjHCO^T, Si 8 fC^f 7 D -V - h £ 
[0134] 

ID^#SP2 2 1&, SfiS2 3 0^?>m^iaa2 6 0 S^UT, 
2 3 0ffl@«##IDj (l^j^n) Lfcf), ^f'^S 2 3 2A»I 

^-9T*^Wtl«MSS:^7-r-S Uf>y^S2 3 1) „ ID^»2 2 

it*, siLfemti d j zmH£.&.m2 2 2icffi#-t§ Uf^s2 3 

2) o 

[0 13 5] 

7*tC, ttB4«92 2 2tt, I DSM8P2 2 1 3^e>H«^ 1 Dfc$tf*y, 
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2 3 3) 0 

[0 13 6] 

#uc ^gtsim^ 2 2 3ii, mnzLfcn 2 2 2*^ ®^#^ i d j n^mm 

$fflHIi2 5 0 ^LTn^^y-tr-A^ 1 0^mm~fZ> 2 3 4 

) o 

[0137] 

#ac mmmmmm 2 2 4 a, mn^f&m 22 2^ bumm^-mx f y £^ 

3 0s\mm-tZ> {TsT-v^S 2 3 5) „ 

[0 13 8] 

>%mmW. 2 3 0 tt, EI 1 9 iZijk-t <fc O IC, ^fggp 2 3 1, Ifc^itfB'ligP 2 3 2 

, umtm 233, ffi^gp 234, m^mmmzm® 235, a^sp 236 

[0 13 9] 

^MBP2 3 1 n>f>^t-/t2 10^&>f>*-*'y H 2 4 0 fc/M-T 

, m^itm^m^^E kp i a^i^k) t^fb3>f>^ECi as 

i^k) &5£fsu s#bfeBif#>fi:Bt#ii#^EKP i d^i^k) t.m^ 

itny^-yyEC i (l^i^k) $r^#-fbgP2 3 3/\ffl^j-r-5o 
[0 14 0] 

MHSHM5 2 3 2tt, SfiS3 2 0<D®&m&m&f j & 8H« 1/ T ^ * . 
[0141] 

tt#ffc8P2 3 3&, Rg#fl;3P2 1 7^Wt-SBlP#r;HJUXAE(D^mT^ 
NTRUB|f^0t^r;i/^'JXADi:, Hfft»2 17^f^I* 

[0 14 2] 
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&%<tm 2 3 3tt &mm 2 3 1 a^ng mtm^m&m&E k p i d^is 

k) tH#fta>f>yECi (l^i^k) §:^^U, SmfitlBWlfflS 2 3 2 
*^^«gfi2 3 OOUf i#^f j $:i*ftjf 0 fit, 8HHfcBP2 3 3 W: 
, 8HBtt#3C5£f j &fflv%T, HfMfi^EKPi (l^i^k) (cfff 
SB«#T;i/=fUXADS:J6bT, U^m^m^m^K P i ' =D (EKPi, f 
j) (l^i^k) &4«t5. 
[0143] 

f L/T, tt-J^fMlS 2 3 3 tt, :2>7=->y-tf--A2 1 0tf)H£-JHtSP2 l 7iC£tt 

«ig|ji(Z)^iESis:fflv>T, ati^ssKPi ci^i^k) zm^m^m 

K i ( 1 ^ i ^ k) (C^m-r^o 
[0 14 4] 

fit, BMHfcfflS 2 3 3 tt, «#Hf#gtK i' (l^i^k) Mbt, H£ 
mtny^fyv EC i (l£i£k) lC&jiilH&#7;i/=f U XA S y mfcJgLT 
, ft#3>f>^CNTi' =Sym (ECi, Ki' ) (l^i^k) 
U ttf3>f>*;CNTi' (l^i^k) £ffi;/j§|52 3 4 {Cffi^-T-g,,, 
[0 14 5] 

fflifras 2 3 4 li, Mx-tf^-^Xbf-^Srfii itfi»J, Ai73*i£*g#n 
>f> ( yCNTi' ( 1 ^ i gk) £^gp{cm;d-r£ 0 

[0 14 6] 

t#3>f>7CNTi' (l^iSk) COM PEG2f-^i^ 
#£*l£0i«S:#ffl${Cffl#U ^tf-*3 3 5it |fn>f>^CNT i ' ( 

i ^ i ^ k) com p e g z^-^^^m^n^^^Mizmtf-t^o 

[0 14 7] 

^fcm&. 3 o©@^## 1 d j t^@i2 6o^btnt- 

A'2 2 0AlfU it-/\'2 2 0 2p*>*fSISi»2 6 0 5:^LT, &&&&&& 
[0 14 8] 
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3 0 $:se>^— if j ^fs^s 2 3 o©^nit#^h j 

[0149] 

3 5{Cffii;1--g> 0 

[0150] 

[0151] 

[0152] 

[0153] 

£*f> £f&«P 2 3 1 tt, n>f>7t-A2 10A^-f>^-^>yh 2 4 0 $: 

^it, m^m^m&m^EKP i ci^i^k) nm^tny^-yvEc i 

(l^i^k) 5rffb, Si L fe8f^ft®#i#5^ E K P i (lsSi^k) 
tBt#^n>^> x y E C i (lSi^k) &«*ftS2 3 3Affl*t5 (*TV 
ZfS 2 5 1 ) 0 

[0154] 

^i^k) i:Rffftn>r> i yECi (l^iSk) &£Wlft»K ^m^lBUgP 
2 3 2^^>^MI§«2 3 0©i5?g|t#^f j (Xf'V^S 2 5 2) 

, fix. 8««^sf jSffl^t, m^im^m^m^E k p i q^i^ 

k) izm^TJV^V XAD^ilt, «#B&-^lt#^K P i ' =D (EKPi 



3 0 



aiSE# 2003-3043722 



#2002—296219 

, f j ) ( 1 ^ i ^ k) Z4Lf&-fZ> (X^y^S 2 5 3) 0 
[0 15 5] 

#ac, ^#-fb§P2 3 3 it. nyr>W-rt2 l o <om^it3 2 l i\z&ttz> 

1 (l^i^k) IZ^m-tZ (Xf-yyS 2 5 4) „ 

[0 15 6] 

ttfftaS2 3 3tt, «#Bf#§lKi' (l^i^k) OTIT, 
ft3>f>^ECi (l^i^k) JC^JtttBff#r;i/JUXAS y mZMVT. 
ttf3>f>yCNTi' =Sym (ECi, Ki' ) (l^i^k) 
, «f3>f>yCNTi' (l£i£k) $:m^7aP 2 3 4 {CffiiJiTS (*5^y 
XS 2 5 5) . 

[0 15 7] 

mz* m^jgP2 3 4{i, -tti-en, at3>f>fCNTi' a^issio 

(*7^y 2 5 6) „ 
[0 15 8] 

&tc, &mmm2 3 o<Dm^.ffimmiz^\,^T. 02 lc^t^a-f >v-h& 

[0 15 9] 

*?\ ^JSUfffl^^MBP 2 3 5 A^2 3 6 ^LtiS^g 

#fe-3&£ttflfcofc£, X-^y^S 2 6 2/\M&^U 3 T? & 
(^f>yys 2 6 1). 
[0 16 0] 

mz. mMmmm^m® 2 3 5 sfii2 3 o©@^##i d j i, «gg 

0^2 6 0 §r^LT0t-tf--A2 2 0/\2MgL (*5^y ^"S 2 6 2), A<2 

2 0ft*£>tt£|Bn|ft2 6 0 S^IT, »*«*««f j" fc^fsLT, |&$&§tgBli 

3P2 3 2icia«snTv^*a«at#^f j &sibtM#a^f j • ten 
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